The levels of Selenium (Se) 7°00'E and 8°30'E and latitudes 5°00'N and 6°30'N) 
I. Introduction
Selenium (Se) is an essential micronutrient, necessary for normal function of human and animal physiology. It is incorporated into proteins to make selenoproteins, which are important antioxidant enzymes, vitamins, hormones and other protein tissues which help prevent cellular damage from free radicals resulting from oxygen metabolism. The absences of these antioxidants help contribute to the development of some chronic diseases and play a role in the depression of the immune system [1] [2] [3] [4] [5] [6] . Its deficiency in food and feed causes a number of diseases like cancer, cardiomyopathy, myocardial deaths, arthritis, rheumatoid and myxedematous endemic cretinism [7] [8] [9] [10] [11] . Se deficiency has also been implicated in the progression of Human Immune Deficiency Syndrome (HIV) infection to full blown Acquired Immune Deficiency Syndrome (AIDS) [12, 13, 14] . Soils, the loose material that cover the land surfaces of earth and supports the growth of plants vary widely from place to place. Many factors determine the chemical composition and physical structure of the soil at any given location [15] . These factors may contribute either to Se accumulation during soil formation or its removal during or after the soil forming process. Selenium abundance in the earth's crust is unevenly distributed and is in the range <0.05-0.5 mg/kg [16] . Elemental Se occurs rarely in rocks and soils but it is usually found in the combined state such as sodium selenite, sodium selenate and potassium selenite; therefore, the different kinds of rocks, minerals and other geologic materials from which the soil originally formed plays a role in its Se content and availability [17] . Whereas, soils formed on sedimentary rocks contain high amounts of organic matter and typically have high to toxic Se concentrations, soils formed on magmatic rocks, which are poor in Se, ab initio, usually have a low Se content [18] .
Plant foods are the major dietary sources of selenium in most countries of the world and the content of selenium in these food sources depends on the selenium content of the soil where they are grown [19] [20] [21] [22] . When we feed on plants and animals that had absorbed a large quantity of Se, selenium level will tend to increase in our systems. People that eat a lot of grains that have been grown near industrial sites may experience a higher exposure to Se through food [23] . In all cases, the selenium content of foods reflects the available selenium content of the soils used to produce those foods and the feedstuffs used to produce livestock.
Some vegetable plants are commonly used for medicinal purposes and plant parts like the roots, stems and leaves are employed for the formulation. Documentation of medicinal use of African plants is becoming increasingly urgent because of the rapid loss of the natural habitat for some of these plants due to anthropogenic activities. In spite of the marginalization of traditional medicine practiced in the past, the attention currently given by governments to widespread health-care application has given a new impetus to research, investment and design of programmes in this field in several developing countries in Africa and elsewhere [24, 25, 26] .
II. Materials And Methods

Description of the Study Area
The Lower Benue River Basin Development Authority (LBRBDA) Project area lies between latitudes 6º 15' and 9º 10'N and longitudes 6º 22' and 10º 25'E, spanning the four North Central States of Benue, Plateau, Nasarawa and Kogi. However, this study covered only the Benue-Kogi axis of the project area (Fig. 1) . The Authority has the mandate to develop water resources potentials of its catchment for agricultural, industrial and domestic uses, inter alia; some of the crops grown there are potatoes, cassava, soya bean, guinea corn, yams, sesame, rice, ground nuts, fruits and leafy vegetables [33] . 
Sampling
Vegetable and soil samples were collected from designated farms sites at the locations indicated in Figure 1 ; Table 1 gives details of the parent materials (underlying geology) of the soils at the locations and the site codes.
Medicinal plants, Vegetables and soils samples were collected from designated farms and vegetable garden within the project sites, Table 2 . At each sampling site, 3-18 medicinal plants and vegetables were randomly collected and identified by a Taxonomist of Benue State University, Makurdi, Nigeria. Seventy eight (78) plant samples -vegetables and medicinal plants were collected using a table knife. Plant parts sampled include; vegetable leaves, stems, nuts, seeds, roots and fruits. Samples were stored in an ice -box and transported to the laboratory.
At least 3-6 soil samples were randomly taken from each of the site using a hand trowel. Samples were collected from each of the sampling sites within the months of July, 2011 to August, 2013 continuously. Soil samples were obtained at a depth of 0-20cm. Forty (40) soil samples were collected for investigation. Samples were stored in a black labeled polyethylene bags and transported to the laboratory where they were air dried at room temperature prior to preparation and analysis.
Sample Digestion 2.3.1 Plant samples
Exactly 2.0 g of finely chopped fresh plant sample was placed in a 250 mL beaker and 10 mL of a 1:1 (v/v) mixture of concentrated sulphuric acid and nitric acid were added. This mixture was placed on a heating mantle and heated for approximately fifteen minutes until the solution became clear. This was then brought down and allowed to cool; on cooling, the solution (digestate) was filtered and concentrated to 5 mL by evaporative heating on the mantle. The cooled, concentrated digestate was made up to 50 mL in standard volumetric flask with distilled water and kept for Se determination.
Soil samples
Two grams (2.0 g) of the sieved air-dried soil sample was weighed into a 100mL beaker and 10mL of concentrated nitric acid added. This mixture was heated to near dryness on a heating mantle. Another 10mL of concentrated HNO 3 was added to the residue which was allowed to cool and was subsequently filtered. Ten (10) millilitres concentrated hydrochloric acid was added to the filtrate and heated to expel chlorine and oxides of nitrogen. The concentrated solution was diluted to 50ml with distilled water and kept for Se determination. In each of the digestion procedures, inorganic and organic-bound selenium was oxidized to Se (IV) ion. Reagent blank solutions were prepared for soil and vegetable samples using the same procedures but without the sample.
Standard Procedure for Determination of Se in Sample Solution 2.4.1 Theoretical background
A rapid, simple, sensitive and selective method for the determination of traces of selenium (IV) ion in environmental samples, introduced by Krishnaiah et al., (2003) , was employed. It is based on the reaction between Se +4 and 2, 4-DNPH-NEDA reagent in which oxidation 2, 4 -dinitrophenyl hydrazine hydrochloride (2,4-DNPH) by selenium (IV) ion in an acidic medium is followed by a coupling reaction between (2,4-dinitrophenyl) diazene formed from the oxidation and N-(1-naphthyl) ethylenediamine (NEDA) to give pink coloured product which absorbs strongly in the visible region at 520 nm (Scheme I); this forms the basis of Se determination by UV-Visible spectrophotometry [34] . 
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Scheme I: Analytical reaction on which the UV-vis spectrophotmetric method is based
Reagents and chemicals
All the chemicals used were of at least 95.5% purity. They were obtained from Zayo-Sigma Chemicals Limited, Jos, Nigeria (a division of Sigma -Aldrich Advancing Science, United Kingdom) and were used without purification. They include: 2, 4-dinitrophenyl hydrazine hydrochloride (2, 4-DNPH), N-(1-naphthyl) ethylenediaminedihydrochloride (NEDA), Selenium, hydrochloric acid and sulphuric acid.
Preparation of reagent mixtures (Krishnaiah et al., 2003)
A 1.5% 2,4-DNPH-NEDA reagent mixture was prepared by dissolving 1.0 g of NEDA and 0.5 g of 2,4-DNPH and adding 10mL of concentrated HCl in water which was made up to 100mL and refrigerated at ~10ºC. Distilled water was used to prepare all solutions in the experiments.
Standard selenium stock solution
A stock solution 100 ppm of selenium solution was prepared by dissolving about 0.10 g elemental selenium powder in 10mL of conc. HNO 3 . After dissolution was complete, it was transferred into a 1-L flask and diluted to volume with distilled water. The selenium is in the +4 valence state (H 2 SeO 3 ). This solution was diluted 1:100 to prepare a 1-ppm solution. Series of standards containing 0.01, 0.02, 0.04, 0.06, 0.08, 0.10 ppm was prepared by diluting the 1-ppm solution.
UV -Vis Spectrophotometric procedure
Exactly 50mL of the diluted sample solution containing Se +4 was transferred into 250mL calibrated flat bottom flask. Five milliliter concentrated HCl and 2.0mL 2, 4-DNPH-NEDA reagent mixtures were added and allowed to stand for 10mins. The contents were diluted to the 250mL mark with distilled water and run at λmax 520 nm using a SHIMADZU UV 2550 Spectrophotometer. A blank was run similarly. Concentrations of Se in the aliquots measured were obtained from the calibration curve (Absorbance ₌ 5.76 x 10 -4 x [Se]; R 2 ₌ 0.9984) constructed using standard Se (IV) solutions.
Analytical data quality assurance
The method of analyte recovery was adopted for analytical data quality assurance using leaf of Annona senegalensis. Exactly 2.0 g of finely chopped fresh leaves of Annona senegalensis leaf sample was placed in a 250 mL beaker spiked with one gram (1.0 g) elemental selenium and was treated with 10 mL of a 1:1 (v/v) mixture of concentrated sulphuric acid and nitric acid. This mixture was heated. Heating continued for approximately fifteen (~15 min.) minutes until solution became clear. On cooling, the solution (digestate) was filtered and concentrated to 5 mL by continuous heating. The cooled concentrated digestate was made up to 50 mL in standard volumetric flask with distilled water and the standard procedure applied to the solution. Exactly 2.0 g of previously chopped fresh leaves of same Annona senegalensis leaf sample was placed in a 250 mL beaker but without spiking, was passed through same procedures and unspiked concentration obtained was subtracted from spiked concentration; results were expressed as percentage: 
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Data analysis
Data collected were subjected to statistical test of significance using percentage, t-test, standard deviation, mean, simple correlation coefficient matrix to assess significant variation in concentration levels of Se across the various samples. Statistical analysis was done using SPSS.
III. Results And Discussion
3.1Results
Results of Se concentration in vegetables and medicinal plants from selected sites of the Lower Benue River Basin Development Authority (LBRBDA) project sites are shown in Figure 2 . The results are considered in the context of the 82% recovery obtained in the recovery study. This variation is expected as species and the variety as well as geographical origin appears to be the main determinants in the selenium content of vegetable plants [35] . The trend of Se, across the vegetable plants from the eight sites was as follows: Agatu, OBG >Ibaji, EJO >Makurdi, MKD >Idah, OFO >Katsina Ala, KAL >Kwande, JAK >Otukpo, OKT >Bassa, OGM (Fig. 2) .There was no significant difference in Se levels between medicinal plants and vegetables (P > 0.05). Several species of plants growing on soil of the LBRBDA had markedly different Se concentrations [36, 37] . Low level of vegetable and medicinal plant selenium that was observed in Oguma (Bassa LGA), OGM and Katsina Ala, KAL sites might be due to low availability of soil Se [38] . Results obtained for both Vegetables and Medicinal plants in Figure 2 , has shown a very low Se concentration as compared with literature data and this might be an indication that these plants have poor Se uptake capacity from the soil where the plants are grown [39] .
Se concentration of Saccharum officinarium (Sugar cane) as depicted in virtually all sites, gave higher concentrations as compared to other plant species in the same sampling location. This is an indication that Saccharum officinarium might be better accumulators of selenium. Generally, the capacity for selenium uptake varies among plant species [40, 41] .
The trend in medicinal plants Se concentration across the entire sites was as follows: Kwande, JAK >Ibaji, EJO >Makurdi, MKD >Agatu, OBG >Otukpo, OKT >Idah, OFO>KatsinaAla, KAL >Bassa, OGM (Fig.  2) . Analysis of variance has shown that Se concentrations obtained in vegetables have no significant difference on medicinal plants. At 0.05 level of significance, T cal <T tab implies that there is no statistical difference in the selenium level in both medicinal and edible plants at low value of variation coefficient of 0.008%, the experiment was considered reliable. Selenium concentration in soil from selected sites of the Lower Benue River Basin Development Authority (LBRBDA) project sites are shown in Table 3 . .0020 mg/kg. This point to the fact that soil Se concentrations in these sites would not be toxic when new seeds are planted, and several crops could be grown and supplemented with sodium selenate salts in the same soil in order to improve the soil Se concentration. OFO, Oforachi (Idah LGA), site recorded the lowest soil Se concentrations with 1.0 x 10 -4 mg/kg. Low soil Se concentration observed, could due to the low soil Se in the site [43] . The low average soil Se concentration observed in the entire sites could be as a result of top soil erosions where Se partitioned itself. The trend followed an observation made by Gil et al., (2004) that soil Se decreases from high land to lowland. The result obtained from the study conforms to their observations bearing in mind that the Benue trough, which is within the lowland areas. Vegetable plant and soil Se concentration has shown weak negative correlation at 0.008 using Pearson Correlation. Average pH value obtained in the sites of the LBRBDA was 5.08±0.81 and the range was 4.10-6.80, Average soil organic matter was 6.7±1.42% and soil conductivity was 102.87±16.96 µScm -1 . This is more acidic in nature than basic and it explains the low soil Se concentration being observed in the region. According to Mikkelsen and Wan, (1990) selenium availability in soil is reduced at increased clay content, Fe 3 O 2 , Organic, presence of competitive ions, and decreased pH [45, 46] . KAL, Katsina Ala, site has the highest mean soil Se concentration of 63.0 x 10 -4 ±0.0031 mg/kg and this could be the result of soil Se availability in the site [47] . The pH is the most important of the soil properties affecting plant uptake resulting in greater availability of selenium at increasingly alkaline conditions [40] .The entire sites have an average soil pH 5.57±1.16 and pH is the most important of the soil properties affecting plant uptake resulting in greater availability of selenium at increasingly alkaline conditions [40, 47] . Products of microbiological activity like dimethyl selenides which are organic Se compounds are volatile. This is a way by which selenium is depleted from the soil by vaporization [48] .
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Discussion
Data on the Se content in vegetable plants (medicinal plants, vegetables) and soils obtained were compared with those reported from other countries found to be in the same range as reported in some literature data. Range of vegetable Se concentrations (mg/kg) in the entire sites was 43 x 10 -4 -624.0 x 10 -4 and this is comparable to study carried out by Khairia, (2009) ±0.0128 mg/kg. Stems of Saccharum officinarum recorded the highest level of selenium in each of the sampled sites of LBRBDA. Saccharum officinarum could be one plant capable of high Se accumulating ability. Low level of selenium that was observed in the sites might be due to leaching of essential minerals from soils and this could have resulted to losses of available selenium in the soil for plant uptake [51, 38, 39] [44, 45, 46] . Results from this study have indicated that Se in agricultural soils of LBRBDA project sites analyzed were below deficiency classification of 0.05 mg/kg [43, 53] . To maintain good health, the World Health Organization (WHO) recommends minimum selenium oral intakes of 33-34 μg/day for adult males and 25-26 μg/day for adult females (35-42 μg/day for lactating females). These intakes are equivalent to 0.47-0.49 μg/kg bw/day for adult males, 0.42 -0.43 μg /kg bw/day for adult females and 0.58-0.7 μg/kg bw/day for lactating females (assuming an adult male bodyweight of 70kg and female body weight of 60kg) [54] [55] .
IV. Conclusion
Levels of selenium in soils, medicinal plants and vegetables within Lower Benue River Basin Development Authority Project Sites were determined using UV-visible spectrophotometric method. Precision and accuracy of the method used was studied by analyzing the solution containing known amounts cited reagents within the Beer's law limit. The lower values of standard deviation indicated the high accuracy of the methods Selenium found in this study is far below most of the reported literature level in Soils, and vegetables plants. The low level of Se in the entire site indicates that these soils have deficiency in Se accumulation. The trend in the concentration of selenium in soil was as follow: Katsina, >Ibaji, >Kwande, >Otukpo, >Agatu, >Bassa, >Makurdi, while the trend for Se concentration in medicinal plants from the eight sites was Kwnde>Ibaji>Makurdi>Agatu>Otukpo>Idah>Katsinal>Bassa. Level of selenium obtained in stems of S. officinarum from virtually the entire sites has shown a higher value compared to other vegetable species in the sites. The study revealed that the LBRBDA project sites is impacted with very low Se which could be as a result of climatic, weather and geological formation in the area. Low Se concentration observed in medicinal plants, vegetables and soils were far below permissible limits set by WHO/FAO/IAEA. It is apparent that many people in the area might have too little Se to support maximum selenoenzyme expression.
